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Analysisof Brownfield Cleanup Alternatives
500 E. Davie Street
Raleigh, North Carolina
H& H Job No. RAL -001

1.0 Introduction and Background

Hart & Hickman, PC (H&H) has prepared this AnalysisBrownfield Cleanup Alternatives
(ABCA) for the 500 E. Davie Street Site (“the sudijsite”) on behalf of the City of Raleigh
under the City’'s US EPA Region 4 Brownfield AssesainGrant (BF-96416704). This ABCA
report was prepared to identify and evaluate clpaaiternatives to mitigate potential risks to

future site users.

The City of Raleigh intends to address eligibleanlgp activities for the 500 E. Davie Street site
under their Brownfield Cleanup Revolving Loan FUBERLF). In order to initiate this process,

cleanup cost estimates for the site are providatigwreport. They were prepared based on site
assessment data gathered by H&H during the PhaS#ellAssessment ESA conducted at the
property in December 2006 through January 2007 (H€Erch 2, 2007), and assumptions noted

herein.

1.1 Site Description

The subject site is a 0.83-acre parcel of land vdkla commercial buildings historically divided
into four (4) separate parcels referred to as 50@;504 and 510 E. Davie Street, and 411 East
Street. The combined site is now listed in thentpuax roll as 500 East Davie Street.
Structural improvements at the site consist oféhwae-story rectangular brick buildings with

adjoining walls and structural steel roofing.
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The subject site and associated buildings are milyrenoccupied, but were utilized for a variety
of commercial and community-based operations froomua 1930 through 2005. These included
automotive repair and maintenance, laundry and diegning operations, vending machine

operations, and a vehicle repossession service.

A site location map is included as Figure 1. Tiis is located within a mixed commercial and
residential neighborhood near, but not within, ®eutheast Raleigh Historic District. The
subject site is bounded by E. Davie Street to ththn the Rex Senior Health Center (512 E.
Davie Street) to the east, a vacant lot and resalearea along E. Cabarrus Street to the south,
and the new mixed use Carlton Place residentiad@mmium and commercial development that
encompasses the entire city block to the west atingast Street. The Carlton Place site was
historically known as the Klyman Estate propertyl amas used for a variety of commercial
operations, including auto repair, welding shomssadine service stations, auto sales, and dry

cleaning.

Redevelopment of the site is still in the concelpstages, but currently, the site is planned as a
future mixed use development with the potential fesidential or other sensitive uses. It is
presumed for the purposes of this ABCA that thestexg buildings will be demolished during
redevelopment. The site is currently owned by titg 6f Raleigh although the City is planning
to sell the property.

1.2 SiteHistory

Based upon the information obtained and reviewenoh fmultiple historical City Directories and
Sanborn Maps, the subject site was originally dgwved as residential property from as early as
1909 until about 1930. Some commercial developnuecurred at the site by 1914. The

existing structures appear to have been origiriyeloped in 1930.
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On-site use of the building at 510 E. Davie Stieas$ historically been primarily automotive
repair from at least the 1940s through the 1970ke City of Raleigh evidently operated a
vehicle maintenance shop at this location from 1846ugh 1949. It appears that another site
owner, Sanders Motor Co., may have serviced trakthis facility from 1950 through the
1970s. After the property was purchased by J.Wn&t Associates in the 1980s, the site was

used to store vehicles collected as part of tlegiossession service operation.

Laundry and dry cleaning operations were conduatedte site initially at 411 S. East Street and
then at 500 E. Davie Street from at least 1940uidincl950. Other historic uses for portions of
the subject site included an automotive garageRfaleigh Linen Supply, a wine distribution

facility, a vending machine operation, and commualturch-based functions.
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2.0 Summary of Site Characterization and Environmental | mpacts

2.1 Previous Environmental I nvestigations

Recent reports and project plans for the site pegbdy H&H as part of the Brownfields
assessment activities include:
* Hart & Hickman, PC. May 22, 2006?hase | Environmental Site Assessment Report,
Commercial Buildings, 500 East Davie Street, Raleigh, NC.

* Hart & Hickman, PC. October 17, 200Quality Assurance Project Plan, Commercial
Buildings, 500 East Davie Street, Rev. 1, Raleigh, NC.

* Hart & Hickman, PC. March 2, 200Brownfield Phase Il Ste Assessment Report,
Commercial Buildings, 500 East Davie Street, Raleigh, NC.

In addition, three previous reports were prepasedtbers for the site:
* Geologix, April 26, 2000 Phase | Environmental Ste Assessment for John Stone
Property, 500 E. Davie Street, Raleigh, North Carolina.

* Leo F. Campbell, P.ENovember 3, 2001.Sructural Inspection Report, 505 E. Davie
Street, Raleigh, North Carolina.

* Leo F. Campbell, P.ESeptember 29, 20023ructural Inspection Report, 505 E. Davie
Street, Raleigh, North Carolina.

2.2 SiteLithology

Fourteen continuous soil cores were collected vettDPT rig during the Phase Il Site
Assessment activities (H&H, March 2, 2007). Thofethe soil borings were converted into
monitoring wells (MW-2, MW-3, and MW-5). Borings -1 and MW-4 were originally

intended as monitoring wells, but were not completae to shallow DPT refusal. The Phase I

soil boring and monitoring well locations are shoam Figure 2 along with the locations of
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monitoring wells installed by others (KMW-5 and KM®) as part of an off-site investigation

for the former Klyman property immediately westloé site.

Logs of soil borings advanced at the site indithéepresence of orange-brown and tan to white,
interbedded silty sands, sandy clays, and clayeylssdo the depths investigated. Screened
intervals in the monitoring wells installed duritttge Phase Il activities intersect primarily silty
sands with some variability in grain size from fitwemedium silty sands in MW-2, interbedded
fine sandy clay to fine silt and medium silty sandsMW-3, and interbedded sandy silts to

coarse silty sands in MW-5 (Table 1).

DPT refusal varied across the site and ranged fiershallow as 2.5 to 29 feet below ground
surface (bgs). Refusal was encountered at 2.5afe®t16.5 feet bgs at MW-1 in the northeast
area of the site, and 29 ft bgs at MW-5 along thelsern property boundary.

2.3 Site Ground Water Elevations and Estimated Flow Direction

Ground water at the site was investigated in |@@62early 2007 through the installation of three
monitoring wells (MW-2, MW-3, and MW-5). In addin, water levels were measured in a
nearby existing off-site monitoring well (KMW-6) dhwas installed by others as part of an off-
site investigation. KMW-5, which was also instdlley others as part of this same off-site
investigation and is reportedly located at the (sauthwest) of the property could not be located

during site assessment activities and was, thexefat included in the site assessment.

Depth-to-ground water measurements were collectedh fthe site monitoring wells on
December 13, 2006 and January 19, 2007 to calogtatend water elevations and assess ground
water flow direction across the site. Well constian details and calculated ground water

elevations are provided in Table 1. Depth-to-gobwmater in on-site wells ranged from 14.68 ft
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beneath the top of casing (btoc) in MW-3 to 2110&dc in MW-5. Ground water elevations on-
site ranged from 277.11 ft to 280.27 ft above ms=mlevel (MSL).

A ground water elevation contour map was generfted the January 19, 2007 data to evaluate
ground water flow direction at the site (Figure 3pround water elevations obtained from the

site monitoring wells infer a shallow ground watlew direction to the south-southeast. This is

consistent with the topographic gradients in theaaand with technical reports prepared by
others for the former Klyman Estate (Carlton Plasit®d as discussed in the Phase | ESA report
(H&H, May 22, 2006).

2.4 Characterization of Environmental I mpacts

Potential sources of contamination that were evatuduring the 2006/2007 Brownfield Phase I
Site Assessment include potential petroleum-relatgxiacts from a suspect orphan UST, historic
on-site automotive repair, vehicle maintenancetohis off-site operations, and coal storage
operations; potential chlorinated solvent impactsnf historic on-site and off-site dry cleaning
and vending machine operations; and potential meétapacts from former on-site and off-site
operations. To evaluate these potential sourcdsssmp sediment, ground water, and standing
water samples were collected in selected areadessribed in théBrownfield Phase 1l Ste
Assessment Report (H&H, March 2, 2007). The Phase Il assessmentpiarocations are

provided on Figure 2.

Screening Levels Used for Evaluation of Data

The following discussion provides the rationale tloe selection of regulatory screening levels
presented in this ABCA. Future land use decisifursthe site have not yet been finalized.
Currently, conceptual plans are expected to inclfuteire residential or other sensitive
population use. The comparison of the site dicalydata to the various applicable standards

noted below is presented in Table 2 and in Figurelffuture site redevelopment excludes

6
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residential or sensitive population uses, the &aagent industrial/commercial soil screening

levels would apply.

Petroleum Constituents in Soil - Consistent with current UST Section GuidelinB€ (DENR,
UST Section Guidelines for Ste Checks, Tank Closure and Initial Response and Abatement, July
1, 2007), concentrations of UST-related petrolewommounds in soil were compared to NC
DENR Soil to GW MSCCs. These soil detections de® @ompared with EPA Region 9
Industrial PRGs and NC DENR SRGs for comparisonppses for use in redevelopment

planning.

Consistent with recent UST Section Guideline}S{ Section Guidelines for the Investigation
and Remediation of Contamination from Non-UST Petroleum Releases, July 1, 2007a),
concentrations of petroleum compounds in soil etdted to a UST were also compared to NC
DENR Soil to GW MSCCs,

Non-Petroleum Constituents in Soil - In the instances where DENR has not specifiait8&W

MSCCs for the compounds detected in site soil,déections were compared to NC DENR
Inactive Hazardous Sites Soil Remedial Goals (SR&3®) EPA Region 9 Residential and
Industrial Preliminary Remedial Goals (PRGs). Ngeteoncentrations in site soils are also

compared to NC background concentrations in sddNR, August 2006).

Constituents in Ground Water - Concentrations of constituents detected inguiteind water are
compared to NC 2L ground water standards, NC G@msgaminant Levels (GCLs), and federal
MCLs. Metal constituents in site ground water atso compared to reported background

concentrations of metals in NC ground water (DENRgust 2006).
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Analytical Results

Analytical results for soil and sump sediment sasmxceeding regulatory screening levels are
summarized on Table 2 and presented on Figure dalyfical results for ground water and
standing water samples are summarized in Tabled3dapicted on Figure 5. The extent of

impacts based on these data is discussed in tbeviiot) subsections.

2.4.1 Extent of Impact from Suspect UST

As part of site assessment activities, a suspeditenorphan UST was identified under the
sidewalk along the front of the building on an digt Sanborn Map. A ground-penetrating radar
(GPR) survey was conducted during the Phase Il BE&H, March 2, 2007), which identified

one anomaly consistent with the suspected locatidhe UST from the Sanborn Map.

An up gradient soil boring (SB-1) and a down gratmonitoring well (MW-1) were planned at
the UST location. DPT refusal at the planned nooimgy well MW-1 location (at depths ranging
from 2.5 to 16.6 feet bgs) prior to encounteringuyrd water prohibited collecting a ground

water sample.

Target parameters were not detected in the soipleacollected from SB-1 at a depth of 7-8 feet
bgs. Constituent detections in the ground waterpda collected from nearby MW-2 are less
than their respective NC 2L standards. Availabteigd water elevation data suggest that MW-2
is cross-gradient of the suspect UST. In summawysoil or ground water impacts have been

confirmed relative to the suspect UST location.

2.4.2 Shallow Sail Impacts

Chlorinated and non-chlorinated solvent compoundsewnot reported above their respective

reporting limits in the soil samples submitted &oralysis (Table 2). Shallow soil petroleum

8

S:\AAA-Master Projects\City of Raleigh - RAL\RAL-QE500 E Davie\ABCA\ABCA.doc Hart & Hi ckman, PC



impacts were identified in the area of disturbedarete at the terminus of the pipe trench (SB-
9). Samples collected from this location are int@davith petroleum hydrocarbons in excess of
NC Soil to GW MSCCs (Figure 4). Concentrationgefroleum hydrocarbons in sample SB-2,
although below these regulatory screening leveiggsst that the pipe trench that runs from the

area around SB-9 to Sump 2 may be a conduit faracanant migration.

Concentrations of total chromium and arsenic inesgcof regulatory screening levels were
reported in site soil samples collected during Bhasssessment activities from SB-2 (0-2 ft
bgs), SB-3 (2-4 ft bgs), and SB-10 (6-8 ft bgsB-Band SB-3 were located adjacent to the two
interior sumps, and SB-10 was located within ama afedisturbed concrete (Table 2 and Figure
4). However, concentrations of chromium and arsemie consistent with the reported
background range of naturally occurring chromiurd arsenic in NC soils (NC DENR, August

2006) and do not exceed their respective NC SRGs.

The soil directly beneath the sumps was not samgueoiart of this assessment. The integrity of
the base of the sumps is unknown. For the purpafstte ABCA, we have assumed that the soill
surrounding the two sumps and the pipe trench tvimp 2 and the area around SB-9 may

be impacted with petroleum hydrocarbons and elevagetals.

In addition to the identified soil impacts, we haassumed for purposes of this ABCA that
impacted soil may also be encountered in othersadeging site redevelopment. Contingent
impacted soil, if encountered, will be properly raged using cleanup goals developed in

accordance with applicable regulations and guidance

2.4.3 Extent of Ground Water I mpacts

Organic constituents were not detected above tegpgective reporting limits in the ground water

samples collected at the site, except at MW-2 @&pl Organic constituent detections at MW-2

9
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were below screening levels. Chromium and leackvegralyzed (Table 3, Figure 5) based on
ground water detections by others at off-site liocest and the potential for releases from historic
on-site operations. Chromium was reported justeurd in excess of the NC 2L ground water
standard for chromium of 50 micrograms per liteg/(y only in well MW-2 (49 ug/L and 81
ug/L in duplicate). Lead was reported in excesthefNC 2L ground water standard of 15 ug/L
in MW-2 (71 ug/L and 170 ug/L in duplicate).

Reported background concentrations of chromiumlead in NC ground water are <25 ug/L and
<10 ug/L, respectively (DENR, August 2006). Theref the concentrations of chromium and
lead in MW-2 also exceed reported background cdanagons. It is important to note that the
ground water samples were not filtered in the fistdthat the metals concentrations in these
samples may include a contribution from colloidattitles suspended in the sample in addition

to that dissolved in the samples.

2.4.4 Extent of Standing Water Impacts

Organic constituents were not detected in the stgndater sample collected from the Boiler
Room floor (Table 3, Figure 5). Chromium and leaere analyzed for in the standing water
sample collected from the Boiler Room. The chramiconcentration was below the NC 2L

ground water standard, while the lead concentrg2énug/L) exceeded the NC 2L standard (15
Hg/L).

Based on the calculated elevation of the standiatemwin the Boiler Room relative to the
measured elevation of ground water at the timeetlsasnples were collected, the standing water
does not appear to be hydraulically connected ¢oirgd water and is likely to be the result of
rainwater flowing into the Boiler Room through Isak the building. Because this water is not

hydraulically connected to ground water, NC 2L grdwvater standards are not applicable. The

10
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base of the Boiler Room is believed to be concr@teerefore, the extent of the standing water is

limited to the Boiler Room and likely does not affsubsurface soil or ground water.

2.4.5 Extent of Sump Sediment | mpacts

One sump sediment sample was collected from wehth of the two interior sumps (Figure 4)
as part of the Phase Il site assessment. No argamistituents were detected in the sediment
samples submitted for analysis (Table 2), withdgkeeption of acetone and methyl ethyl ketone
(MEK). These compounds are considered to be lataotinants as explained in the 2(Rhase

Il Assessment Report (H&H, March 2, 2007), and are not discussed furthehis ABCA.

Concentrations of arsenic, cadmium, chromium, |eead] mercury in sump sediment samples
exceeded one or more regulatory criteria (Tabl&igure 4). Metals concentrations in sump
sediment samples were not compared to natural NERgbaund concentrations because the

sediments are not native deposits.

2.4.6 Former Coal Pile Detections

A sample of residual coal material identified asodC Bin” was analyzed for polynuclear
aromatic hydrocarbon (PAH) compounds. PAH conegioins were detected in this sample
below reporting limits and below regulatory scregnievels identified on Table 2 for these
compounds. A shallow soil sample collected immietiyaadjacent to the coal bin (SB-8) did not

detect VOCs or PAHs above their respective repgitmits.

2.4.7 Summary of Impacts

In summary, based on the Phase Il assessmenttiastiM\UST-related impacts have not been

identified at the site. Further evaluation of pi@ impacts from the UST should be evaluated

11
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during redevelopment of the site. Identified no8JUsoil impacts above screening levels are
limited to detections of naphthalene and 2-metipftiaalene in soil sample SB-9 (0-2 ft). These
results suggest that the shallow soil along thge prench may also be impacted with petroleum

hydrocarbon compounds in excess of regulatory sorgeriteria.

Sump sediments are impacted with elevated condmmsaof metals, including total chromium,
lead, arsenic, cadmium, and mercury. Testing igpakal purposes, removal and proper disposal
of sump sediment is necessary. Shallow soil dirdetneath the sumps may be impacted by

petroleum hydrocarbons and metals.

Impacts to ground water above screening levelérared to metals at one location (MW-2).
Standing water in the Boiler Room and residual ¢oaterials do not appear to have impacted
the site. Removal and proper disposal of theseluak materials from the site should be

performed as part of redevelopment operations.

12
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3.0 Cleanup Goals and Objectives

3.1 Cleanup Goals

As discussed in Section 2.0 of this ABCA and présgnn Tables 2 and 3, contaminants of
concern are present in on-site shallow soil, sueginsent, ground water, and standing water in

the subsurface Boiler Room at concentrations exoegedgulatory screening levels.

Currently, the site is planned as a future mixesl desvelopment with the potential for residential
or other sensitive uses. It has not been decaldthugh it is presumed for the purposes of this
ABCA that the existing buildings will be demolishédring redevelopment. Therefore, H&H

has established cleanup objectives based on catservassumptions of future site uses
including residential, school, or daycare usesonlfy commercial uses are planned for the site,

less stringent cleanup goals will likely apply.

The primary cleanup objective for the site in tlomtext of a Brownfields redevelopment is to

reduce or prevent potential risk to future site keos and site users. The identified impacts to
soil and ground water pose a potential risk to sitestruction workers and future site users via
direct exposure and ingestion. Because VOCs havbeen identified as primary contaminants

of concern, vapor intrusion is not a risk pathwagancern.

3.1.1 UST Closure Goals

The cleanup goals pertaining to the suspected W$iessite are based on DENBnderground
Storage Tank Section Guidelines for Ste Checks, Tank Closure, and Initial Response and
Abatement, July 1, 2007. The UST guidelines address USEBuwly release response, and
abatement activities that would apply to UST clesat the site. The UST guidelines also

establish Soil to Ground Water MSCCs, and healdedaregulatory threshold levels for
13
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residential and industrial/commercial land useasd®l on available site data, H&H believes that
NC DENR UST Section will classify the suspect U&sTlow risk.

Although no impacts have currently been identifindthe vicinity of the suspect UST, soil

impacts may be encountered during UST closurshdflow soil impacts are discovered, the soil
will be evaluated using the NC DENR UST Sectiondance (July 1, 2007) and the applicable
cleanup goals based on the future use of the propHrthe site will include residential or other

sensitive uses, the cleanup goals will be the mstosigent in effect at that time through the UST
Section. If the site will be classified as indigtcommercial, the cleanup goals for UST-
impacted soil may be based on industrial/commersiél cleanup levels specified in the NC
DENR UST Section Guidance (July 1, 2007.)

3.1.2 Non-UST Soail Cleanup Goals

Non-UST soil cleanup goals address the remediatiawo identified on-site sources: 1) shallow
soil underlying the sumps, pipe trench, and arearat soil boring SB-9, and 2) contingent soil

contamination that may be encountered during rddpaeent construction activities.

Cleanup goals for soil impacted with contaminamésnf these sources, are based onUls®
Section Guidelines for the Investigation and Remediation of Contamination from Non-UST
Petroleum Releases (UST Section, July 1, 2007a). NC DENR backgrogodcentrations of

metals in soil will also be considered.

3.1.3 Sump Sediment Cleanup Goals

Sump sediment has accumulated in two interior suoyes a period of time. There is no
specific regulatory cleanup goal for the sump seditnother than analytical requirements to

determine proper disposal of the material. Becdotd metals concentration of the sediment

14
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samples exceed the 20:1 rule, Toxic Charactefigtaching Procedure (TCLP) testing must be
performed to determine if the sediment is charatteally hazardous. Results of TCLP analyses
will be compared with the threshold regulatory leven EPA’s Maximum Concentration of

Contaminants for the Toxicity Characteristic to make proper disposal determination.

3.1.4 Ground Water Cleanup Goals

Based on the results of the Phase | ESA (H&H, M&yZD06) and a search of the Wake County
Ground Water Information Management Systgimtp://imaps.co.wake.nc.us’GIMS INT)

conducted for the Site Receptor Survey, privat@urlic water supply wells are not located

within 1,000 feet of the subject site. Municipater is supplied to the site and the site vicinity.

An urban creek is present approximately 300 feethto south of the subject site’s southern
boundary at the intersection of E. Cabarrus Staeet S. East Street. Because ground water
constituents are not present in excess of NC grewatdr standards and/or are not reported at the
down gradient edge of the property, migration obugrd water constituents in significant

concentrations from the subject site to the creelkniikely.

Depth to ground water at the site ranged from apprately 15 to 21 feet bgs in the three on-site
monitoring wells gauged in December 2006 and Jan2&07. Ground water was not

encountered in the borings drilled through the dod concrete foundation down to a depth of
20 feet in SB-3. Consequently, it is not antiogohthat ground water would be encountered
during site construction activities. Therefore,thwirespect to ground water, there is an
incomplete pathway for site construction/utility lkers and the concentrations of detected

VOCs are below screening levels.
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Therefore due to the low concentrations and limitdestribution of chemical constituents in
ground water, and the absence of ground water t@sgpemediation of ground water is not

considered further within this ABCA and no cleamgals are developed.

3.2 Summary of Cleanup Goals

Site cleanup goals will address the suspected UffiTagsociated soil impacts; as well as non-
UST petroleum constituents in shallow soil, and -petroleum constituents in shallow soil.
Contaminated sump sediment, residual coal matesiadl standing water will be tested to
determine characteristics needed for off-site digho Ground water as currently characterized

does not require cleanup.
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4.0 Cleanup Alternatives Analysis

4.1 Cleanup Alternatives Development

Based on the evaluation of assessment findingsepted in this ABCA and our current

understanding of future site uses, H&H developexhmmlip alternatives for the suspect UST,;
shallow soil in the vicinity of the sumps, the pippench, the soil around SB-9; and contingent
soil impacts that may be discovered during sit@vetbpment. Alternatives for managing these

potential sources are discussed below.

4.2 Remedial Alternatives
The alternatives for mitigating the risks assodatgth contaminated soil at the subject site are

summarized and compared in Table 4. A brief disicusof each alternative is provided below.

No Action

A no-action alternative must be considered as qiaithe ABCA process. Because of the desire
to redevelop the subject site, State requirememt§lT source removal or closure in place, and
the potential for direct exposure risks to futuree svorkers and site users, the no-action

alternative was eliminated from further considenati

Source Removal and Off-Site Disposal

Source removal and off-site disposal can be appbedontaminated sump sediment, residual
coal, and contaminated standing water in the Bddeom, impacted shallow soil, and soil

associated with the suspected UST at the siteaddlition, excavation and disposal of impacted
soil from unidentified sources may be necessasucth soils are encountered during construction

activities.
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Capping and/or Institutional Controls

Capping of contaminated soil is a viable remedig@raative that mitigates direct exposure risks
posed by contaminated soil. Capping can be usatb@wn or in concert with source removal
methods. Remedial capping materials can vary dbBpgrupon site considerations, but their
design can include asphaltic paving; layers of gdde materials, clean fill materials with a
vegetated layer, or concrete slab building fourmfeti Capping is often an integral component in
Brownfield remedial actions and is often accomparg land use restrictions (i.e. institutional

control) on the capped area(s).

The properties of the existing concrete slab fotindaat the subject site, if retained in the
redevelopment process, may allow it to be usedagpdor the subject site in lieu of excavating
shallow impacted soil from below the existing foatidn. Alternatively, a new building

foundation could also serve the same purpose.

In-Situ Soil Remedial Methods

In-situ soil remedial methods are not consideregliegble due to the limited volume of
impacted soil and shallow depth of contaminatetl sbherefore, in-situ soil remedial methods

are not considered further in this document.

4.3 Proposed Remedial Actions
On the basis of effectiveness, technical feasyilgnd cost, and assuming potential future
residential or sensitive use of the subject sit& HHecommends a combination of remedial

approaches as described below.

UST and UST-Related Impacted Soil

The suspect orphan UST must be addressed per NGRREN Section requirements. Because

ground water in the site vicinity is not used foinling water purposes, municipal water is
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supplied to the site by the City of Raleigh, andrently available data do not suggest an
identifiable impact from the suspect UST, we apate that NC DENR will classify this as a low
risk site. However, because sampling was not cciedubelow the base of the suspect UST, it is
prudent to further evaluate this area. Because e subsurface utility lines, including a fiber
optic cable, within approximately one foot of thesgect UST, and it is in close proximity to the
building, we do not recommend attempting to remowvéurther evaluate the suspect UST until

the site is actively undergoing construction fateeelopment.

Available options are to 1) close the UST in pld&eremove the tank and impacted solil prior to
redevelopment, or 3) remove the tank and impaatédigring the active construction phase for
redevelopment. Excavation options will requireocalting subsurface utilities, including the

fiber optic cable. Based on currently availableadend UST regulations, it is not anticipated that

ground water remediation will be required.

If existing subsurface utilities will not be relded for redevelopment purposes, the existing UST
may be closed in place with approval of NC DENRié&u of excavation. In the event that the
UST and associated soil are removed, soil samplébevcollected from the sidewalls and base
of the excavation for chemical analysis, and theaeation will be backfilled with clean fill. Soil
samples will be required to be analyzed for cert&®Cs, SVOCs, pesticides, polychlorinated
biphenyls (PCBs), and/or selected metals depengmog the type of suspected contaminant. In
addition, a Limited Site Assessment (LSA) and asged monitoring well may be required at

the UST location if soil excavation does not remall@f the required soil contamination.

Shallow Impacted Soil

Impacted soil has been identified in the vicinifys®-9 and may also be encountered beneath the
two interior sumps, along the associated pipe tremnd in other areas of the site during

redevelopment activities. Previously un-assessgzhcted soil that may be encountered during

19

S:\AAA-Master Projects\City of Raleigh - RAL\RAL-QE500 E Davie\ABCA\ABCA.doc Hart & Hi ckman, PC



redevelopment will be characterized and compare@ppropriate regulatory standards, and
managed using either 1) ex-situ techniques suelx@avation and off-site disposal, or 2) manage
in place with capping and/or institutional controés appropriate. H&H has conservatively
assumed that excavation will include removal arfesivé disposal of the upper two feet of soll

beneath the two sumps, the pipe trench, and tleesareounding SB-9 (Figure 6).

Site Ground Water

Due to the anticipation of a low risk classificatifor this site and limited ground water impact,
H&H does not recommend the remediation of contatethaground water at the site.
Contaminated ground water, if encountered duringstraction activities, will need to be either
contained and disposed of off-site, or treateddiacharged under local permitting regulations to
the local POTW. The appropriate approach will aepapon the volume of ground water that

will need to be addressed.

Sump Sediment

The primary objective is to remove the sump sedinfiemm the two sumps, containerize and
properly dispose of the sediment off-site. To eatd whether the sump sediment will be

managed and disposed of as a hazardous waste, dizllyses will be required.

Upon removal of the sediment, the base of the sumip®e inspected for cracks or other signs
of wear that could provide a pathway for metal®tbrer chemical constituents to migrate from

within the sump to the subsurface.
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Residual Coal Removal

The site was formerly heated with one coal-fireddso The coal storage shed for the boiler is
located on the south side of the building adjatethe Boiler Room. The base of the coal shed

is about 6.5 feet bgs and is assumed to be concrete

The coal shed constitutes a confined space witiiddhingress and egress, and the potential for
engulfment. Due to limited access to the inteoiothe shed, coal removal will require
dismantling the storage shed to obtain accesstodhl. Costs for dismantling the shed are

excluded from this analysis.

Once accessible, the residual coal materials icoléstorage shed will be excavated, and
transported off-site for proper disposal. H&H ewites that residual coal and coal dust account
for approximately 25% to 30% of the volume of tlo@lcshed, approximately one truck load of

material.

Upon removal of the residual coal, the base otta shed will be inspected for cracks and

other signs of wear that may allow for the mignated materials to leach from the coal into the
subsurface beneath the coal shed. If this isdake,@dditional soil sampling for PAH

constituents in the soil beneath the coal shedbgilindertaken. However, the presence of a roof
on the coal shed prevents rain water from peraagatirough the coal. Therefore, leachate
containing chemical constituents from the coalhsag PAHs, and subsequent migration of
contaminated leachate from the coal is considenéilaly. Shallow soil in the area surrounding

the coal shed was not found to contain PAHs in &xoé method reporting limits.
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Standing Water Removal

Target chemical constituents reported above regylatiteria in the standing water sample from
the Boiler Room were limited to lead in excess @f BL ground water standards. The source of

the lead is unknown.

If standing water is found in the Boiler Room umd@anup activities, the water will be pumped
out and containerized for transportation and prafiesite disposal. It is anticipated that the
existing buildings will be demolished for redevelognt. However, if the Boiler Room will be
maintained after site redevelopment than the raose of the flooding should be evaluated and

addressed.

4.4 |nstitutional and Engineering Controls

If residual impacted materials are left in plaagstitutional and engineering controls may be
required. Engineering controls can include thegraent of barriers such as asphalt paving or
building foundations over these areas. Institw@locontrols are implemented when residual
contaminants in excess of regulatory thresholdntipavalues remain at a site. This may include
a Notice of Residual Petroleum (NORP) through tlg@ DENR UST Section, which identifies

that petroleum constituents remain at a site antipits use of the site for residential purposes

and the use of site ground water.

4.5 Cost Estimate for Proposed Cleanup Alternative

Cost estimates have been prepared for implemergmegdial activities presented in this ABCA.
As presented in Table 5 and using the assumptiotesirbelow, the estimated range in costs for
the recommended alternative is approximately $95,@0 $146,500, with an in place UST
closure, or $115,000 to $192,500, with the UST nemh@lternative. The ranges in costs are
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attributable to assumptions regarding the workeqgbrformed, which are presented below. A

30% contingency item for unknown factors has bemiied to the base estimate for the site.

UST Closure

An area of approximately 60 square feet (12 ftf¥ tdentified via a remote ground-penetrating
radar (GPR) survey under the sidewalk along E. ®&treet coincides with the suspect UST
location first noted on an historic Sanborn Map.sllocated within approximately two feet of

the exterior wall of the former warehouse buildiawgd within one foot of a subsurface fiber
optics line. We presume that only one UST is ledatvithin this area. Two options for

addressing the UST are estimated herein: 1) cldsupéace and 2) closure by removal of UST

and contaminated soil.

UST activity assumptions include that the UST does exceed a 2,000-gallon capacity and
contains no more than 500 gallons residual watdrpatroleum sludge; fluids in excess of 500
gallons would be removed and disposed of at artiaddl cost at a unit rate of $0.40/gallon for

water about $1.00/gallon for sludge, and $100/hpfwotal-to-portal vacuum truck service.

The closure in place low cost alternative assutmaisthe UST is accessible, the residual fluids in
the UST are within the volume limits noted above] $he UST would be filled with a foam fill
material. The high range cost closure in placer@ditive assumes that fluids and sludge are in

excess of 500 gallons with an upper limit of 2,@@lons.

The low range cost for the UST removal alternafigsumes that excavated contaminated soil
from UST removal will not exceed 30 tons (1.5 tags/ Soil samples include up to two closure
samples and six confirmatory samples for analytiesiing in accordance with NC DENR UST
Section Guidelines (July 1, 2007). The higher eangst assumes an additional 15 tons of saill
excavation, transportation, and disposal costs aata of $50/ton with additional backfill

replacement estimated at $20/ton, four additioral samples for confirmatory analysis in
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accordance with DENR requirements. In additiorréhis the possibility that the UST was
previously closed in place and will require the osal, transportation and disposal of 10 cy of

contaminated tank fill sand. This cost is alsduded in the higher range estimate.

Other assumptions include that subsurface utilines be relocated during redevelopment
activities rendering the UST accessible without dgimg structures and utilities during
excavation; geotechnical consultation, if necesdarnaddress issues related to tank removal (if
building not demolished) does not exceed $5,00@; gnound water will not be encountered
during the excavation and closure of the UST.mpacts to ground water are suspected at the
time of tank removal or if all residual contamirgt®il can not be removed, DENR may require
a LSA at the tank pit. Costs for an LSA have beetuded in the high range estimate for the

UST removal scenario only.

Sump Sediment/Sump Closure

Sump sediment removal costs assume TCLP testinghandal excavation of a total of 16 cubic
feet of sediment from the two interior (2 ft x 2f2ft) sumps. We have assumed that excavated
sediment will be contained in one 55-gallon drurmgieg analysis and disposed of as a

hazardous waste.

For the purposes of this estimate, we have assuina¢dhe base of each of the sumps has been
compromised and constituents have leached intautiakerlying sub-soils. The cost estimate
includes the removal of three feet of soil (oneketiavidth) from the perimeter of each sump and
two feet of soil below the base of each sump. Alctixcavation depths may vary based on field

screening and observations.

Shallow Impacted Soil

Non-UST related shallow impacted soil cleanup assuthe excavation, transportation, and non-

hazardous disposal of 85 cubic yards (cy) or 12& tof contaminated soil (1.5 tons/cy),
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including three feet of soil laterally around easmp, SB-9 and the pipe trench (3-ft wide
backhoe bucket), and two feet of soil verticallyséad on field screening. Actual excavation
depths may vary based on field screening and oasens during excavation. Excavated
material will be replaced with clean fill and menially compacted with the backhoe bucket.

Costs exclude compaction testing.

The low and high cost estimates for this task agsamange of from 100 tons (low estimate) to
250 tons (high estimate) of soil will be excavateshd from 25 to 38 post-excavation
confirmatory soil samples will be collected fronethon-UST soil excavation areas and analyzed
for VOCs, SVOCs, and metals.

Residual Coal

Costs for removing residual coal material assuntesohs of residual coal at $62/ton loading,
transportation and disposal. The coal shed repteseconfined space hazard as it has limited
ingress and egress, is not designed as inhabighles, and presents an engulfment hazard and
will need to be demolished prior to residual caahoval. Costs exclude those necessary to

dismantle the shed to provide access to the coal.

Boiling Room Standing Water

Standing water in the Boiler Room, if encounteredlirdy the site cleanup activities, will be
pumped out, containerized, profiled and propergpdsed of assuming one 55-gallon drum and
non-hazardous disposal. Costs exclude an evatuafithe root cause and remedy to prevent

standing water from accumulating in the Boiler Room

Closure Report

Costs assume that there will be one Closure Rémodl the tasks listed above.
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Contingent Areas of Impacted Soil

A contingency for encountering currently unidemiifiareas of impacted soil at the site has been
estimated based on excavating and disposing oftd00 tons of non-hazardous soil plus

associated confirmation sampling and disposal sagpl
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Tablel
Monitoring Well Construction and Water Level Summary

Analysis of Brownfield Cleanup Alternatives

500 E. Davie Street

Raleigh, North Carolina
H&H Job No. RAL-001

December 13, 2006 January 19, 2007
TOC Effective GW Depth to GW
Well ID | Elevation (ft Ingtztllee ) Lithology Total Lesncrtehe(r:‘t) Screened I?rf)rr)r:h'l:[g éN g:)e Elevation (f| Water from| Elevation
ams| Depth (ft) 9 Interval (ft) ams| TOC (f) | (ftamsl)
MW-12 NA NA NA NA NA NA NA NA NA NA
MW-2 295.9 12/05/06 Silty Sand 20 10 8-20 15.89 280.41 15.6B 280.27
Interbedded Silt &
MW-3 293.61 12/05/06 Sand 20 10 8-20 14.96 278.65 14.68 278.93
MW-42 NA NA NA NA NA NA NA NA NA NA
Interbedded Silt &
MW-5 298.19 12/05/06 Sand 28.5 20 6.5-28.5 20.98 277.21 21.08 277111
Interbedded Silt &
KMW-6 291.66 Unknown Sand 20 10 10-20 NM NM 14.22 277.44
Notes:

1. TOC = Top of Casing; GW = Ground Water; ft hnfeet above mean sea level
2. NA - Attempts to install MW-1 & MW-4 were madethe proposed areas but met refusal prior to @mesing ground water at depths

of 2.5 ft, 3 ft, and 16.5 ft bgs (MW-1) and.2.6t bgs (MW-4).
3. Triangle Aerial Surveys, Inc. February 2007, ®@easured at west edge of perimeter of each wegjlat top of well casing.

4. Monitoring well KMW-6 is an existing well assateéd with an off-site release, and was not instakea part of Hart & Hickman's

December 2006 500 E. Davie Street Phase Istigagion. An available Well Construction Recandicates that this well intersects the

shallow water table and is 20 feet deep.
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Table?2
Summary of Soil and Sediment Analytical Results
Analysis of Brownfield Cleanup Alter natives
500 E. Davie Street
Raleigh, North Carolina
H&H Job No. RAL-001

Pagelof 2
. . . . o Adjacent to Coal . o , Regulatory Screening Levels
Boring Location Suspect UST  Adjacent to Sumps Interior Soil Borings X Interior Soil Borings Sump Sediment NC DENR
Bin Background
Sample ID SB-1 (7-8) | SB-2 (0-2) SB-3 (2-4) SB-5 (8-10") SB&])| SB-7 (2-4' SB-8 (0-2") SB-9 (0-2|) SB-10 (6 8‘)Jr1fi:‘p-28 Sump-3| nc DENRIEPA Regiol NC Soils -
Sample Depth (ft) 7-8 0-2 2-4' 8-10' 4-6' 2-4 0-2' 0-2' 6-8' 2' 2'| soil to awl 9 Industriall N© DE('S\IR Rangé
Lithology Silty Sand | Silt w/Micg Sandy ClgySandy Clay/SangiSandy Clay Sandy Cldy Sandy Clay Clayey Sand Sandy]@agdimen{ Sedimeft scc? PRG® SRG
Date Collected 12/5/2006 | 12/4/200§ 12/4/2006 12/4/2006 12/4/2006 1P0QBA 12/5/2006 12/4/200q 12/5/20Q6 12/4/2p06 12/4/} Od\é
Units mg/ke mg/ke mg/ke mg/ke mg/ke mg/ke mg/ke mg/ke mg/ke mg/ke | mg/ke mg/ke mg/ke mg/ke mg/kc
VOCs 8260B
1,2,4-Trimethylbenzene <0.011] 2.5 <0.01( <0.011 <0.01- <0.008: <0.009! <0.011 <0.011 <0.02( <0.0z 7.5 17C NS | --—---
1,3,5-Trimethylbenzene <0.011] 0.9¢ <0.01¢( <0.011 <0.01- <0.008: <0.009! <0.011 <0.011 <0.02( <0.0z 7.3 70 NS | --—---
Acetone <0.02: 0.02¢ 0.024 <0.02: <0.02¢ 0.057 0.14 0.05] <0.02: 0.3¢€ 1.7 H 2.8 54,00( 2800 | -----
Ethylbenzene <0.005¢ 0.2¢ <0.005: <0.005! <0.00¢ <0.004: <0.004" <0.005! <0.005¢ <0.01 <0.01 4.€ 40C 38 | -
Isopropylbenzene (cumene) <0.011 0.1 <0.01( <0.011] <0.01: <0.008: <0.009: <0.011 <0.011 <0.0z <0.0z 1.7 2,00( 114 | -----
Methyl ethyl ketone (MEK) <0.02: <0.02¢ <0.02] <0.02: <0.02¢ <0.011 <0.01¢ <0.02] <0.02: 0.06¢ 0.2 17 110,00( 4400 |  -----
Naphthalene <0.005¢ 0.19 <0.005: <0.005¢ <0.00¢ <0.004: <0.004" 0.007¢ <0.005¢ <0.01 <0.01 0.5¢ 19C 11z | -----
p-isopropyltoluene <0.01¢ 0.5¢ <0.01¢ <0.01¢ <0.01¢ <0.01: <0.01¢ <0.01¢ <0.01% <0.03] <0.0: NS NS NS | -
Toluene <0.005¢ <0.006: <0.005: 0.01 <0.00¢ <0.004: <0.004" <0.005! <0.005¢ <0.01 <0.01 .2 52C 13z | -
Xylenes, tote <0.01] 0.29 <0.01( 0.002¢ <0.01: <0.008:¢ <0.009: <0.005: <0.005¢ <0.0z <0.02 5 42( 54 | -
SVOCs 8270C
2-Methylnaphthalene <0.3¢ <0.41 <0.3¢ <0.4( <0.41 <0.3€ <0.39( 28] <0.4< <4.t <5.€ 1.7 NS 11z | -----
Naphthalene <0.3¢ <0.41 <0.3¢ <0.4( <0.41 <0.3€ <0.39( 60 <0.4< <4.t <5.€ 0.5¢ 19C 11z | -----
Phenanthrene <0.3¢ 0.11] <0.3¢ <0.4( <0.41 <0.3€ <0.39( <2.C <0.44¢ <4.t <b.€ 60 NS NS | --—---
Pyrene <0.3¢ 0.17. <0.3¢ <0.4( <0.41 <0.3¢ <0.39( <2.C <0.44 <4.Et <5.€ 29C 29,00( 46C | @ ---—--
Bis (2-ethylhexyl) phthalate <0.3¢ <0.41 <0.3¢ <0.4( <0.41 <0.3€ <0.39( 1.0] <0.4< <4.t <b.€ 5.€ 12C 3 1 ----
Butyl benzyl phthalate <0.3¢ <0.41 <0.3¢ <0.4( <0.41 <0.3¢ <0.39( 1.5 <0.44 <4.Et <5.€ NS/12,0014 100,00( 240 | -
Di-n-butyl phthalat <0.3¢ <0.41 <0.3¢ <0.4( <0.41 <0.3¢ <0.39( 15] <0.4s <4.F <5.€ NS NS 122 | -
Metals 6010B
Chromium (total) 8.7 48 7 8.7 16 14 13 10 72 78 110 27 45C 24,00( 2-150
Lead 19 34 61 16 18 12 17 15 21 810 3,000 27C 80C 40C 7.2-52
Arsenic NA 15 2.6 NA NA NA NA NA NA 18 29 Ns/0.3¢ 1.€ 4.4 1.6-180
Barium NA 11( 68 NA NA NA NA NA NA 39( 38( 84¢ 67,00( NS 4.1-420
Cadmium NA 4.7 0.15 NA NA NA NA NA NA 22 271 Ns/37 45C 7.4 0.54-5.8
Selenium NA <1.f <1.7 NA NA NA NA NA NA <2F <2.F NS/39¢* 5,10( 78 NS
Silver NA < 0.9Z < 0.8¢ NA NA NA NA NA NA <1.z <1.Z 0.2% 5,10C 78 NS
Metals 7471A
Mercury NA 0.08¢ 0.1 NA NA NA NA NA NA 9.5 1.1 Nsp2d 31C 4.€ 0.02-0.16
1. Bold indicates compound exceeds either the NICt& Ground Water Maximum Soil Contaminant Corteation or EPA Region 9 Residential PRG.

w N

. Shading indicates the value exceeds either RG 8- EPA Region 9 industrial standards.
. The more stringent NC DENR Maximum Soil to GrdiWater Contaminant Concentrations (NC DENR, US@tiSe Guidelines, July 1, 2007, and non-UST Petnolé&Suidelines July 1, 2007a) are used as the pyisaeening levels for chemical

constituents as residential or other sensfiiyeulation uses are currently anticipated at ttee si

© o NG A

J = Estimated value - analyte detected ahaaration less than the reporting limit and gretitan or equal to the method detection limit.

E= Estimated concentration greater than theuiment calibration range. The concentration ss fhan the reporting limit for a medium level gsa.

10. Only those compounds detected in at leassangle are shown.

11. There is no soil boring SB-4.

S:\AAA-Master Projects\City of Raleigh - RAL\RAL-Q8600 E Davie\ABCA\ABCA Tables

September 13, 2007

EPA Region 9 Residential Preliminary Remedranals (October 2004) are provided for comparmamposes when a NC Soil to Ground Water MSCC habeen specified.
EPA Region 9 Industrial Preliminary Remediat®oals (October 2004) are provided for comparisamp@ses for use in redevelopment planning shouldresidential uses be incorporated into the firdervelopment plans for the site.
NC DENR Inactive Hazardous Sites Branch "HeBltised" Soil Remediation Goals (August 2006) aocipled for comparison purposes should non-residensies be incorporated into the final redevelogmém for the site.
NC DENR Data Table, Background Metals in NCISahd Groundwater, August 31, 2006

Reporting limits increased due to sample matitierference and/or higher final extract volume
VOCs= Volatile Organic Compounds; SVOCs - S#foiatile Organic Compounds; PAHSs - Polynuclear Aetim Hydrocarbons; NA - Not Analyzed; NS - Not Sified

Hart Hickman, PC



S:\AAA-Master Projects\City of Raleigh - RAL\RAL-Q8600 E Davie\ABCA\ABCA Tables

September 13, 2007

Table2
Summary of Soil and Sediment Analytical Results
Analysis of Brownfield Cleanup Alternatives
500 E. Davie Street
Raleigh, North Carolina
H&H Job No. RAL -001

Page 2 of 2
: . : : Regulatory Screening Levels
Boring Location S. East Street S. East Street Rear Yard Interior Coal Bin NC DENR
Sample ID MW-2 (9-10") MW-2 Dup MW-3 (8-10") MW-4 (6-8') MW-5 (80") Coal Bin NC DENR | EPA Regior Background N
Sample Depth (ft) 9-10° 9-10 8-10 6-8 8100 | - Soil to GW | 9 Industrial NCDENR Soils - Rangé
- - - - g
Lithology Sandy Clay Sandy Clay Sandy Silt Silty Sand Sity Sanq @ ----- 3 5 SRG?
Date Collected 12/5/2006 12/5/2006 12/5/2006 12/5/2006 12/5/2006 1ome | MSCCS PRG
Units mg/ke mg/kc ma/kg mag/kc mg/kc mg/kc mg/kc mg/ke mg/ke mg/kc

VOCs 8260B
1,2,4-Trimethylbenzene <0.01] <0.01] <0.01: <0.01- <0.01¢ NA 7.5 17C NS | -
1,3,5-Trimethylbenzene <0.01! <0.01] <0.01: <0.01: <0.01¢ NA 7.2 70 NS ] -
Acetone <0.02] <0.02: <0.027 <0.02¢ <0.03: NA 2.8 54,00( 2800 | @ ----
Ethylbenzene <0.005: <0057 <0.006" <0.00¢ <0.00¢ NA 4.€ 40C 38 | -
Isopropylbenzene (cumene) <0.011 <0.01] <0.01: <0.01- <0.01¢ NA 1.7 2,00( 114 1 -
Methyl ethyl ketone (MEK) <0.02! <0.02: <0.027 <0.02¢ <0.03: NA 17 110,00( 4400 | -----
Naphthalene <0.005: <0.005" <0.067 <0.00¢ <0.00¢ NA 0.5¢ 19C 11z ] -
p-isopropyltoluene <0.01¢ <0.01 <0.02( <0.01¢ <0.02¢ NA NS NS NS ] -
Toluene <0.005: <0.005" <0.006’ <0.00¢ <0.00¢ NA 7.2 52C 3z | -
Xylenes, tote <0.01] <0.01] <0.01: <0.017 <0.01¢ NA 5 42C 54 | @ -

SVOCs 8270C
2-Methylnaphthalene <0.3¢ <0.4 <0.4¢ <0.3¢ <0.4:z 0.25 1.7 NS 112 1 -
Naphthalene <0.3¢ <0.4 <0.4t <0.3¢ <0.4:z 0.19 0.5¢ 19C 11z ] -
Phenanthrene <0.3¢ <0.4 <0.4% <0.3¢ <0.42 0.20 6C NS NS | -
Pyrene <0.3¢ <0.4 <0.4¢F <0.3¢ <0.42 <0.3¢ 29C 29,00( 46C |00 -
Bis (2-ethylhexyl) phthalate <0.3¢ <0.4 <0.4¢ <0.3¢ <0.4:z NA 5.€ 12C 35 1 -
Butyl benzyl phthalate <0.3¢ <0.4 <0.4t <0.3¢ <0.4:z NA NS/1200¢ 100,00( 240 | @ -
Di-n-butyl phthalat <0.3¢ <0.4 <0.4¢ <0.3¢ <0.4: NA NS NS I

M etals 6010B
Chromium 0.9 il 2Q 6.2 13 NA 27 45C 24,00( 2-150
Lead 5.6 4.4 11 22 14 NA 27C 80C 40C 7.2-52
Arsenic NA NA NA NA NA NA NS/0.3¢ 1.€ 4.4 1.6-180
Barium NA NA NA NA NA NA 84¢ 67,00( NS 4.1-420
Cadmium NA NA NA NA NA NA NS/37 45C 7.4 0.54-5.8
Selenium NA NA NA NA NA NA NS/39¢* 5,10( 78 NS
Silver NA NA NA NA NA NA 0.2% 5,10( 78 NS

Metals 7471A
Mercury NA NA NA NA NA NA NS/27 31C 4.€ 0.02-0.1(
Notes:

1. Bold indicates compound exceeds either the BiCt& Ground Water Maximum Soil Contaminant Cortecation or EPA Region 9 Residential PRG.
2. Shading indicates the value exceeds either RG 8 EPA Region 9 industrial standards.
3. The more stringent NC DENR Maximum Soil to GrdWater Contaminant Concentrations (NC DENR, US@tiSe Guidelines, July 1, 2007, and non-UST PetnoléSuidelines July 1, 2007a) are used as the pyis@aeening

levels for chemical constituents as residentialther sensitive population uses are curremtlicipated at the site.

© o~ A

J = Estimated value - analyte detected ahaaration less than the reporting limit and gretitan or equal to the method detection limit.
E= Estimated concentration greater than thieuiment calibration range. The concentration $s lan the reporting limit for a medium level gsi.
10. Only those compounds detected in at leassample are shown.

11. There is no soil boring SB-4.

EPA Region 9 Residential Preliminary RemedratBoals (October 2004) are provided for comparmaposes when a NC Soil to Ground Water MSCC habeen specified.
. EPA Region 9 Industrial Preliminary Remediat®oals (October 2004) are provided for comparismp@ses for use in redevelopment planning if na@idential uses be incorporated into the final rettigsment plans for the site.
NC DENR Inactive Hazardous Sites Branch "HeBHlised" Soil Remediation Goals (August 2006) acwiged for comparison purposes should non-residensies be incorporated into the final redevelogrpkam for the site.
. NC DENR Data Table, Background Metals in NCIsSand Groundwater, August 31, 2006
. Reporting limits increased due to sample mattirference and/or higher final extract volume
. VOCs= Volatile Organic Compounds; SVOCs - Sefwliatile Organic Compounds; PAHSs - Polynuclear AatimHydrocarbons; NA - Not Analyzed; NS - Not Sified

Hart Hickman, PC



Table3

Summary of Ground Water Analytical Results

Analysis of Brownfield Cleanup Alter natives

500 E. Davie Street
Raleigh, North Carolina
H&H Job No. RAL-001

Regulatory Screening Levels NC DENR
Background
Sample |D MW-27 Duplicate MW-2" MW-37 MW-5 Boiler Room Trip Blank NC2LGW | NCGCL [FederasMCLY NCGW -
Date Collected 12/13/200 12/13/2001 12/13/200 12/13/2001 12/13/200 12/13/2001 Standards® | Standards’ 5 Range®
Units ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
VOCs (SM6210D)
1, 2, 4 Trimethylbenzene 0.82 1.1 <0.E <0.E <0.t <0t 35C 28,50( NS | -
1, 3, 5 Trimethylbenzene 0.64 0.84 <0.t <0.t <0.t <0.t 35C 28,50( NS | -
Isopropylbenzene 1.2 1.4 <0.E <0.t <0.E <0.t 70 25,000 NS | @ -
n-Butylbenzene 0.7 0.7% <0.t <0.t <0.t <0.t 70 6,90( NS | -
n-Propylbenzene 0.5¢ 0.7 <0.E <0.t <0.E <0.t 70 30,00( NS | @ -
p-Isopropyltoluene 14 1.€ <0.t <0.t <0.t <0.t NS NS NS | -
sec-Butylbenzene 1. 2.1 <0.F <0.t <0.k <0.t 70 8,50( NS | -
tert-Butylbenzene 15 1.6 <0.5 <05 <05 <0.5 70 15,000 NS ] -
SVOCs (625)
All Compounds <11 to <5¢ NA <11 to <5t <11 to <5l <11 to <5t N e e D
TICs(625)
Unknown ND NA 22 ND ND [\ N e "N peeeui —
Metals (6010B)
Chromium (total) 48 81 1.4, 2.7. 1.3. NA 50 50,00( 10C <2E
Lead 71 170 1.2 437 25 NA 15 15,000 15 (tap) <10
Field Readings
pH (Standard Unit: 6.4¢ NM 6.71 5.3t NM NM 6.5-8.f NS NS | -
Temperature°C) 20.¢ NM 20.7 18.2 NM NM NS NS NS ] -
Specific Conductance (uS/c 212.1 NM 451.¢ 378.¢ NM NM NS NS NS | @ -
Dissolved Oxygen (mg/L) 1.32 NM 1.16 0.92 NM NM NS NS NS ] -

Notes:

0 ~NO O WNERE

9. Only compounds detected in at least one saamplshown.

S:\AAA-Master Projects\City of Raleigh - RAL\RAL-QE600 E Davie\ABCA\ABCA Tables
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. Bold indicates compound exceeds the NC 2L GadMater Standards; shading indicates compound dsgeported background concentrations.

. NC Gross Contaminant Levels, EPA MCLs and reggbNC metals background concentrations in grouatémare provided for comparison purposes.
. NC 2L Ground Water Quality Standards (Februarg006)
. NC Gross Contamination Levels for Ground WéEebruary 1, 2006)
. MCL = EPA Maximum Contaminant Level in drinkimgater (2006)

. NC DENR Data Table, Background Metals in NCl &od Ground Water (August 31, 2006)
. Severe emulsions were noted during samplectixira
. NA - Not Analyzed; NS - Not Specified; NM - Nbteasured; ND- Not detected; VOCs - Volatile Orgaiompounds; SVOCs - Semi-Volatile Organic Compau@V = Ground Water.

J = Estimated value - analyte detected atel less than the reporting limit and greater tbeequal to the method detection limit.

Hart Hickman, PC




Table4

Comparison of Brownfield Cleanup Alternatives

500 E. Davie Street
Raleigh, North Carolina
H&H Job No. RAL-001

Cleanup Alternative

Effectiveness

Long-Term Reliability

Implementation/
I mplementation Risk

Cost Implications

1. No Action

Does not address source
removal concerns.

Does not allow for meeting more
conservative residential soil cleanup
standards in localized areas.

No implementation risk.

No cost implications.

2. Source Removal and Off-
site Disposal

Source removal and proper
site disposal will result in
contaminant mass being
removed from the site in
accordance with state and
federal regulations.

High. Once source effectively removed
the area is not subjected to continued
releases from the source.

Implementation risk is low.
Source removal methods will
entail contaminated sump
sediment, residual coal,
contaminated shallow soil
removal and potential
excavation of the suspect US
and associated impacted soi
using standard operating
practices in accordance with
state and federal regulations

Estimated costs range from

approximately $96,000 to
93,000 for the site

ﬂcluding 30% contingency].

3. Capping and/or Institution
Controls (IC)

Capping effectively
minimizes surface exposure]
contaminated soil and
1;Prevents the generation of
contaminated leachate to
ground water. ICs minimize

site uses that would allow
contact with contaminants.

exposure risks by preventingnotification of Ics.

High. The risk of exposure is minimize
when contaminated soil is capped by
asphalt or building foundations. Requir
some maintenance and proper public

Implementation risk is low.
Capping methods are widely,
ised and proven to be
effective. Existing building
Houndation may qualify for sit
cap. Risks of using IC minim
if site properly maintained an
IC communicated to future
owners.

Modest cost implications.
Capping costs generally
absorbed by site
redevelopment construction
Preparation and filing of ICH
require moderate amount of
8oordination with state and
county agencies, public
notification and administrati
labor costs.

D

4. In-situ Remedies

Effectively remediates VOC
from subsurface soil.

Moderate. Effectiveness drops off as
BVOC concentrations are reduced throu
time. Systems require active operation
maintenance and monitoring.

Limited distribution of VOCs

i

%ﬁue need for the installation
ind operation of in-situ
remedial system.

subsurface soil do not drivigosts for operation,

Estimated capital costs are
about $50,000, plus yearly

maintenance, monitoring, arjd
reporting; expensive option
based on limited distribution
of VOCs in soil.

S:\AAA-Master Projects\City of Raleigh - RAL\RAL-001\500 E Davie\ABCA\ABCA Tables
September 13, 2007



Table5
Summary of Estimated Cleanup Costs
Proposed Cleanup Alternative
500 E. Davie Street
Raleigh, North Carolina
H&H Job No. RAL-001

UST Closurein Place UST Removal
Estimated Costs Estimated Costs
Task Low Range High Range| Low Range High Range
Cleanup Plan & H& SPlan $ 4500 to $ 6000|$% 4500 to $ 6,000

Sour ce Removal & Off-site Disposal:

L%

5,0000 $ 7,00q $ 5,000 to $ 7,000
25,000 to $  35,00(

Sump Sediment & Sump Closure

Shallow Impacted Soil $ 25,000t0

©®
w
o
o
S
(an)
©®

Suspect UST Options:
- to $ -
22,000 to $ 30,004
- to $ 15,000
2,500 to $ 3,50(
700to 700 to $ 1,50(

A. Closure in Plage$ 7,800t0 $ $
$ $
$ $
$ $
$ $

45500 to $ 62500|$% 59700 to $ 98,000
$ $
$ $
$ $
$ $
$ $

B. Removy $ - to

Limited Site Assessmeh$ - to

Residual Coal 2,500 to
Standing Water - Boiler Room

Subtotal - Source Removal & Off-Site Disposal:

8,500 to

20,000 to

8500 to $ 10,000
20,000 to $ 40,000

Closure Report
Contingent Unidentified Areas of Impacted Soil

Total Tasks: 74,000 to

22,000 to

112,500
34,000

88,200 to $ 148,000
26,800 to $ 44,500

Contingency (30%):

A |8 (8| B B B B

Total Estimated Cost: 96,000 to 146,500 115,000 to $ 192,500

Notes:

1. Cleanup cost estimate assumptions are providéedtion 4.5.

. Source removal and off-site disposal will befgrened according to NC and federal regulations.

. Impacted sump sediment will be excavated, lpdfind transported off-site for proper disposal.

. Shallow impacted soil will be removed from helthhe base of the sumps, pipe trench and area G®BfD.

g A~ W N

. Access to the UST is complicated by the presefi@ communications line, including a fiber omt#ble within
one to two feet of the suspect UST locatiom, ly the proximity to the site building.

9]

. Options for UST closure include closure in pléwith NC DENR approval) or removal either beforeduring redevelopment activities.
7. The costs for the removal of the coal assuraelismantling of the coal shed to provide accessyahtling

costs are excluded from this estimate.
8. Standing water in the Boiler Room if encourdedaring redevelopment activities will be

containerized, profiled and transported ofé-$or proper disposal.
9. Reporting costs for the Closure in Place amdremge in the UST removal scenarios assume tis¢irexiPhase Il SAR will be
accepted in lieu of an Initial Assessment Regod LSA. An LSA is included in the high rangetcfor the UST removal scenario.

S:\AAA-Master Projects\City of Raleigh - RAL\RAL-001\500 E Davie\ABCA\ABCA Tables
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Regulatory Screening Levels NC DENR
EPA Background
NC DENR
. . Region 9 | NC DENR | NC Soils -
Soil to GW ) 3 s
Mscc! Indus trial SRG Range
= | prG?
” Cons tituent mg/kg mg/kg mg/kg mg/kg
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;.i Sump—2 (2°) Naphlh‘alenc 0.58 190 11.2 —_—
il N Copend ToveT Rex Senior Chromium (total) 27 450 24,000 2-150
rl Chromium | 78 Health Center Lead 270 800 400 7.2-52
,L—{fGAs—- N Arsentc 18 512 E. Davie St. sB-9 (0-2’) Arsenic NS/0.39° 1.6 4.4 1.6-180
: : Mercury 9.5 Compound Level Cadmium NS/37° 450 7.4 0.54-5.8
: , Naphthalene 60 Mercury NS/23° 310 4.6 0.02-0.16
H AVAN
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NC DENR
Regulatory Screening Levels Background
NC Soils -
NC2LGW| NCGCL | Federal | Range*
Standards' |Standards®| MCLs 3
Constituents ug/L ug/L ug/L mg/kg
Trimethylbenzenes (1,2.4- & 1,3.5-) 350 28,500 NS —
Other VOCs 70 =6,900 NS -
Chromium (total) 50 50,000 100 <25
Lead 15 15,000 15 (tap) <10

1. NC 2L Ground Water Quality Standards (February 1, 2006)

2. NC Gross Contamination Levels for Ground Water (February 1, 2006)

3. MCL = EPA Maximum Contaminant Level in drinking water (2006)

4. NC DENR Data Table, Background Metals in NC Soil and Ground Water (August 31, 2006)
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groundwater standard (DENR February 2006)

* Concentration exceeds background range in NC
ground water (DENR , August 2006)

Only selected chemical constituents are shown hereon.
See Table 3 for a complete list of compounds detected in
ground water samples obtained from the site.
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| Excavate soils to 2—feet beneath

GAS— base of trench or beneath
| base of piping (if found).
, | (Assume 55 cubic yards)
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E\ Sump—2 -,

Excavate soils to 2—feet
beneath base of sump or beneath
base of piping (if found).
(Assume 10 cubic yards)

| .
E t Is to 2—feet
~ | b:ﬁgzheb?;l: or? sum;e Excavate soils to 2—feet
tj | and 3—feet around sump. _ 9 beneath base of sump, and
| \ (Assume 10 cubic yards) J—feet around sump.
P\: \ (Assume 10 cubic yards)
| 3
“ \ . . ol | w |
o Ad) Excavate (by hand) residual sludges standing SUMP—3
$ |<( o in sumps. Contain in 55—gallon drum for offsite
~N 6 | disposal as hazardous based on present -analytical
< gl | data. (Assume 12 cubic feet combined total)
Q , E
| I
. Gate
W | ,
T A
l_@_‘l" W
l
|
I
|
¢
1S [
| I
b3
I l
R | b
| 2
E+ n(PP T PP
| L GAS —2— —f— — | — — 7 o PP
| ( 52 A ———— :
AS—— —
(I
[ wh
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= NOTES

Base of sumps assumed to be approximately 2—feet beneath surface grade.
Concrete assumed to be 4 to 6—inches in thickness, possibly reinforced
with rebar.

Assume disposal of a total of 1—drum soil/sludge as hazardous.

Assume disposal of a total of 85 cubic yards of soil as non—hazardous.

Assume disposal of a total of 360 cubic feet of concrete (as non—hazardous).

All dimensions shown in feet.
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—TEL— Fiber Optic Phone Line
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@ Water Meter
SB—3®  Soil Boring Location

Sump—3 @  Sediment Sample
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